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iind hxs wliich imve ton used iJidiiscrially 

pvodxicdon by c5aractIon> snd productkt^. by 
15 boiUj^g aciunin^:, or nieidTig o\n. 

Of ihi^se die iirst two nr^^ t^iosi <^im useiL 

ctidre iiti: conicni; of die ^^^crabic^ t:^U5 cn;; be 
dissolved out of *tJis nia'cdal b^* cxira-ruon 

20 vvldi a^due of less than I %, 

All thc:5<^ methods re<|u3re ^rc-m:nt^i^?^vr, 
vv-htch In son^c ca^sss vcr>- exteiir>ive <iiid 
include? ccaiinunutton zmd diaping vht: vege- 
table nnix^mL In csrtraction prcw^^ die 

25 residua^ of solvent ;in tJx f^xt rnul in ih-,-, cxtnic- 
don re<sdiic;, x^^htdi sn ^mt ca<k^ is irsed ror 
•fodder purpo^rc^*, xrii^y canstiturc a coiisidcnibk 
problem. Residues of $»:ilvc'2ii^re: natiif,^liy v^r^- 

30 ly the pfoblcnt of ilieir T<imoval is ttcciving 
ooitssderabk ttchmcal and industrial aticndoa. 
For tiiesc resasons In paruojltur ithcrc i-s a cm- 
piece bail m solvent crciriicnion proccs-Si^s for 
fats iii sonie coiLntiies, in which case anl>* prci5>« 

35 ing methods, with ocMiseqiTOTly pooW yields, 
may be rtllowcd. 

i'hc main object of trie prescn: inve.nion h 
to provkle iiiiprm-cd i:ici]K>d of producing 
vegetable facs and oik, particiikrly &7cd fai?. 

'K' U ba^icd on die obscjvation tkit. y:asc*> which 
;>n; supcrcriticul In rt^sp:ra of both pressure 
and. rem?x.Tiuvre rtad which circ u:;t>hjct.ttonab:c 
chi^mfcAliy iuid In respect oi heaidj ru:d tajtic 
dre a solvent vcgct^ible. ur$ and oils. 

45 Aoo&rding to the present invcndcm, a 



Carbon di(>xidi; b ^referred tIk: exT:iXiC- 
•im niedium, ixit CHF., CF^CI, Clvc= 
at,, CHF.Ci, CJ", and N,0, sv:nch is h^^ 

cd which are Hke>^'i:;c g*^scs x^Mcli ari^. xiu- 
oojeoiionrtbk di^;nlai;'y "^'-^d hi the respect of 
tiiv.;; ai.d h.:t:u;i> :my snri-;f:-ciOrily 
ur^rd, eii];er alone or niixcd v^idi one. unoihci 
cixd/or with carbon dio.xtda *d\Cr dtty have 65 
been subjocced, if r,eces^;^ry or d^iVable m pra- 
piinfiaition, ^iiich as lor example by disttUa- 
di>:u- Tlr:: pr^f^crnid Vv'orkfng eondiuonr. indi™ 
o^.red la the fo^ir <::a£e*> explained below may 
be ^^pplied i{p^?rv|.?i^udy to the men- 70 

lioncd sbovc; in ro^^^t' of iheir otdcn! data, 
which ^irf! knr>wr*. 

It f?hy>vs.ld be observed tliat eji-tpcsiou with 
CO; is also possibic in 4iic Hquid^ dtar -is i» 
say sub-critical, smt^ and this naojcovc? also 75 
appUc$ ro the other gases; mtncbnod dx?vc. 
When the supercntical state h reachi*d, how- 
ever, soivejit power changes abruptly -and in 
.thr?t c%'>ndicion is considerably gTe:steT* "With 
thcniexiiod of 'tkr. irA'erav>ti i'l is :pQ3sibie for 80 
the fas? or oils lo be completely cxtnictcd in 
their nutuTal coiiipo^idojv fn^nt -the vegetable 
niaTcrhi uirhcrUt chemical inj>diriai5ior, eveu of 
the rc^*dtR\ 

Ii: order mz.z ihe invention n:ay be. luore 3S 
MW undcrstc-ocl an mtxsdiment in accord^mce 
tlhSTXtwidi v/iU r.ow be dcscrilxxl by wvy *>f 
ext-xiple ^vith reference to die iica»in:xjnymg 
drawiitg wlddi s:hc>»vs, diagrsmTiiadcilly an 
iTpparaiiiS einploj'ed in cinying out the priKcss 90 
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of Z^.i: invcnliO!). Tn. dik orimiple catbm 61- 
ox;dc ij; used <as extracdon tiolvcnc 2;:^, bur 
ii' is 1a> be uiidcrscood uvjlz otliCc siiiiahje sal- 
vciu f;5?e?, far e^^imple those niiincd iic:ov<:% or 

5 rriixuirc^ TncTcof, could cc u&cd in i>!aaj of die 
carbon diox-Lde, nppropn^-ive cbniiges being 
j)>2de CO itikc occonn.: of dificrciit wTiucal pj^rs- 
$ct\ii{ icniperijaircs of sucb^^ solvent 

KcKTiLsig TO *Jtc drn^v^ing; n Vv-^ssc^ A i.s 

10 charged with cnj<>Ked ot co^.r^cly ground 
uuierinl Neither spt^Lil shnping of die 
niamdnf nor ciic remov-ai of h-u.'^la; or sheila 
is necx:s.sar\'j pivvidcd iJ^at xhc Jiusks or sltells 
conraia consdaier/iy vrhkh avay extracied 
aTKl whid) are nor desirably pre^cnc in the fai: 
or oil. After remDval of atmospheric iyxy^tn 
by flix>*h:ng out tlx endrc insiiillatbu with CCh. 
supLTCTMC^l CO- from a s^ton-^ge G t?? 
i5urt>duccd into d;^ vc<i^\ A and mere 

^ charged with die wget2:bk fat in ihc form of 
a "supercnrlcal solution". 

Trie i$ cbsed \^*ith 6iif;-pcre'i memi 
fikcr dijycr. (llki^r dvrej^iold 5 — 5 ,u), so d:ai 
TiieciBidail eniniinincnt of paTt> of the plants 

25 b noi p<j«i5ibic. The gas ciirrsnt i^; xtat\s^ 
terred. xhr(yafrh the he.'Jt exch.^nger W 3 to a 
vessel B; ♦^'ficrc jtic mxture is separaied, Thl^ 
is preferably cdoctcd by bwerlng: she pre52ii5rc 
to values less tfen f^tu^ gas;. The tcntperiiiurc 

30 irmy likcwiive l^e kK^rcrcd to below t.,.>,. 

!efc at the srane Ictvcl sinnt in tfiis exriir^a^iAn 
vessel A, or may ha rnisEd. 

In priiidp!^^ the mmng of u^inpermnrc 
will ato lead to ^rhe ^eparaaoa^ of t^^ systt^ni, 

35 simihriy lo ll>e lowedng of rhc pi^iire bcbv/ 
PfMj. The -two efectr. nmy be a>jnbmcdj bm 
In this caf?c; cmc sliculd Ixr ^xilded by rhe dter- 
0tM ijmbiiiiy che extracn. This results m a 
u«n3ber of vnn'an*:> of die metbt^d^ vMlch 

40 be iiidicaicd herein. 

Tf the temperature of -the dialled cj:n%:nr of 
gas on enteiing die vxsscl B is lo^vcrcd below 
t,,nv durixif. xht separation of the nvix-nire. 
liquefaction of tht:; CO* will occur, ir has b^tn 

45 found ^thit in ihis case^^ in addition to tlie sep- 
aration of iIk; excmq, i.e. of die fat <3r oil, die 

First case: Condiiions: V<x<f?crn<l?^ 

tn<tcrn<tj 



vtTitcr oriidasriiig froni the vtgcnbk matcritil 
vc\\\ also b;: scpariuiad irotn tJie mtojre. Since 
th-j %vacer 'fracd<jn is not generally desired in 
the fii; or oil, it is preferabk lo cnrrv- out tht 50 
medio d $0 diat ?he mixture separanon tem* 
penirjrc in B docs not fall below t^i-u, bu: 
remriins higher. This will Tcsuic in tliu TC;ittov?il 
of the QV oil comp^JiKne: from dKc n^scture, 
buv only very ^mnfl amooiis of water will 55 
c^]30 b:: Vciiiovcd from the mirtuTc, so %Ym a 
ihi err oil prftctiaiUy ircz from waiter k 
obraincd. 'ite f:rt or (A\ ctin Ik: reinovcd from 
die vessel 15 on a>mpietion of the ^;xiracvivn by 
ni-i^uig rh^ tcnipcraiurc to v^hiet> abc-^'c tl)e ^0 
de^r nieiisiig pohii^ icAvermg The pressure in 
ves^'c! B to a tetv <imt05phcrc$ ir»ii%"~j tind 
reniovirig die fat or oil in hqiiid form. The dh- 
soh'cd C0> is thcrcb%' ak^> 5cpairu:d from dis: 
niijcmrcj and at Lhc: ^»mv: iimc occs; nit inert 65 
gas. 

Till: oirreat of ^cis free from die cxiraci 
leaves die vessel B,, and is conve)i*d and CODI- 
prej$sd by niirans of a liquid ga>j pvujtp Or ajni- 
l>rc^^ar and pjt^?j^)s bctck to lUt mit^cuon "70 
vL-sscl fV xrs ii pure <olvear,j snd so Dc»xnd- 
Lng on tlic: choice of rhc conx^cycr, the heat 
exch:ing\^:^ Wl i^nd W2 l^ve di^crseiu fiuic- 
dons, fii ilx^. cr:<c of convcyrince by the limri 
^ pimp, iiqiicfaction of die CO^ in ute heat 
cKchajtger W 2 i^; nca*^*5Ar\% while dac medium 
must v^ho he hetir<id i<> <upofcridca3 ooitdkioss 
in dve heiu eKchartgcr W L Whea a compressor 
UHcdj rhc iixedlom zxast if ikcessary he 
brouglu to supercxiiicsl tempcrsmrcs in the 80 
hca'. eKclinngcr W 2, \yldlc the hm: of com- 
prem^ix nii^r be Bjnic>vcd. in W i. Irk practio: 
the hisit c^cduiigers are connected together, 5?o 
diat ecor.onMcal operati^m is posEsable m- itspea 
of energy' Tequir<jiaeni3S> As ijiea-tionedj is mmi- 
bcr of varlsuts of rhc nierliod are possible by 
applying diti^ient combinations the pfira- 
jmreys/prcssurc md teinp&racure, in iJit sep- 
aration ot i:lre mixrumj wtiere Pt and tj appfy 
10 presstire^ and leiapiratores In -Hie escrraaioo 9D 
v^-el A» and r$ atnd sppiy to die mixaire 



Preferred absolme vnlntsi 
Pi s=t iOO— 1(K) atmospheres 



gauge 

t, = 5*^ above terit tip to 100 X. 
C:. = S^'C. below terU 

The COjj is Uqacficd in B, and coascquemty a certain pcoporiion of w^ier is ai$o separated. 
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Second Owe: C&miUioos P« = Pi> Peril 



preferred ahsolute values 

Pi = 100--400 atmospheres 
gauge 

tj = sec Cose 1 

40-%^O^C. higher thnn c. 



Bircsusc u Ls high^iT thaii ij; lids case is possible oaly when j>crniiricd by the theniuil stiibiUty of ch?2 
cxirrxc 



Third Ct\$e: Conditions: P:<Pcnt<Pi 
roufili Cssc: Coudiuons: P-<F&ju<Pi 



prdcrrcd ab5o!ute values: 
Pi; i's-^ ta:> ^ ^^s: ia Case 1, 
preferred absoltite values: 
X. = see Qjsc 2 
F*. P., t„ = as in Ca^e 1, 



Bearase u is h-gher thr?n lu ror^rks k ?s posi^ible to obtain lats and oil vvi^Jdi *ife 
madE :ii conru^iion widi Case 2 are ^ilso pticti<^liy fttc Innn ^ra^et. 



lipplioible te^. 
5 lite iiieUiod b carried cur. far bct«'ccn 1 

and hour^i^ depcndi^tg <m pzvamcxars, 
Widi die aid of the method ol rlK- invea- 

lion imre tto 99% of the extraaabic f^it 

and oil coi^i^jiTS am be i-emov^xi: Tn>ni the 
iO seeds J in addidonj with die aid of this method 



20 



Gas: dry <jO: 
Time: 3 lioiiK 



The tnvcnrion will now be fortlier describtd 
svkh reference lo ihc foUtHviKg ExasnpKs?, 

Hxaniple 1. 
600 g of coarse!}* cni$h<^ copra v-w pro- 
ofed in the ijiKiaiiaibri $Wm -In dui drawing 
uudCT ihc coiidirions of Qi^e 3, at; follow-s: 

Cr - 50-C 



15 



354 g of a solid '*1ui^*$h vetov cocoaui: fat 



Exsinple 2. 



25 were obtaintd. Tlic^ ir^siduc n df>^,, Jigln' crushc<t and processed ia the in^jiaUation in 30 



35 



h^omx, pwdur/ tt\m. Armijitca! daia: see 
symjmrising table. 

Gas: tky CDs 
Time: 4ht)ii3^ 



Results 

143 g of a light y<ril(y.v, ctof o^l .hs\ir^ n 



accordnnoe: wich die condiUf?ns of Case 4, e«> 

Pt 350 atmospheres gaui;e 
SOX 

Pa =- 65 nrnio^phcrc? g'-t^S*-* 

Exansple 3, 
<?<)0 g of osarsjly cnsslied soy$i beans wct^ 



plcasrsiic cdo«f wetv; obnunei. The residue left processed In the Istitalhdon in accordance 



40 a df>';, cnmbJy ma^. Analjnical data: 

Gas: dry CO2 
Time: 5 hours 



wish the condilions m Case 4^ £s follows: 



P. -=r 2§0 :ii2ti!cspliere gsuge 
P;, =r Sd^imospbere? gauge 



45 
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112 g of a li^Jit y<ilo\v o:} whU inflUj '*jfi g of coarMjly crushed pconur i:enh:tJ? 

pleasant arcma ohiiAined. Tiic redd\ie wcxu provcsvcd b the jn^tnliation in accctdtince 

was ii dn% lighi yeliw, po\v^ieo- rr^xis^. with th> condiiiot)? of ctst: i , u% Miow^ : 
5 Analyticil diita: see sumnvarliJing tabjc. 

iU (3as: dr>" CO? P. ^ 30O atmobpheres gau^- 

Tiiiii:: 3 hours Ci ^ 50" C 

J 5 Results: r<r$sdu2 kh wtisa a d?>? Jighi yeUow. gnsmilar 

235 g af a i;'g]it yeilov/ oil v/ith a p^mi masir. 
aronin, wiiicfa ^'.^.s irndt t;Hghiiy mrbid vO Analvtical data: see siunmnrbir.g ^bk; 20 
a SfU,^lu \ca^CT cor^marj were t>bitihicd. The 
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jmiAT WE CLAIM IS:— 
7 L )\ mcc hcd i%F p:ydi3cing wgeiabk fets and 

f-OLi ^ii :S reniov&d f nxu ihe _vegfct£b>c mau^r 
b;.^ cxtraciion wkb sa?p crcTjiicir gases <»niTOp 

CiFs, NjO, cth^iiic, tichyknc or CO?, or ^ inix- 
lure re arty iwo or iiif^rc diCref*?- diii far nr oil 
Ixiiiig ihercmer scparaicd n-om the resulting 
solution by modifying pressure aad/or tcm- 
pcmutrc. 

A mcThcxi according K> Ciaiin i which 
the separatton is cheered by Iwering" the pres- 
sure to below the critical pressure and main- 
raming the tempcmtiirc ^ibove the cricicsl 
tciiipernniire, 

3, A mechod according to Cbiui 1, in which 



the scparadon is effccccd by fowcrmg tlic pres- 
sirre to below the rriiicnl pressure and lower* 
ing th'j tcsnpcraiurt id below die cnticsd tjem- 

4. A method according to Claim 1 ar^d sub- 
.'santiaily tis hereinbefore" described with refer- 

5. A mexhod according ?o Claim 1 and suh- 
scaniiaiiy as described m any of die Eramplc?. 

6. A Wg:erabk iu cr oil whenever prodijcsd 
by ■£ method fKxordins m aiiv of tiie orecscdinf 

PAGE3 XfTHTE & FARRIiR, 



Glim 
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